Background: The Low-Back Outcome Scale (LBOS) of Greenough and Fraser and the Oswestry disability index (ODI) were compared to the patient satisfaction index (PSI) in lumbar disc herniation (LDH) surgery.
Introduction
Lumbar disc herniation (LDH) is a major cause of low back and leg pain. It imposes a heavy cost burden on both the individual patient and on society (1) . It is a common indication for lumbar spine surgery (2) . There are several tools such as the Japanese Orthopedic Association Back Pain Evaluation Questionnaire (JOABPEQ) (3), the Oswestry disability index (ODI) (4), the Japanese Orthopaedic Association (JOA) (5) , and the Core Outcome Measures Index (COMI) (6) , for measuring performance status or functionality in these patients. On the other hand, patient satisfaction is believed to be an attitudinal response to value judgments that patients make about their clinical experience and is associated with many variables, such as patient demographics, symptom-related expectations, functional status, mental disorders, unmet expectations, doctor-patient communication, and to a large extent, patient expectations (7) .
Prior studies have shown that discectomy is a safe and effective surgical technique for the treatment of LDH based on various measures (2, 8) . However, little is known about the correlation of patient satisfaction to functioning status after surgical treatment for LDH (9) . In addition, in
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The Low-Back Outcome Scale and the Oswestry disability index: are they reflective of patient satisfaction after discectomy? A cross sectional study some cases, spine surgeons and patients occasionally do not agree on the success of the treatment. The main question is: Does the tool reflect the true value of patient satisfaction following discectomy? Moreover, in the literature, there has been a trend toward the assessment of patient satisfaction as an outcome measure (10) (11) (12) (13) (14) (15) . Hence, this study was performed to compare the Low-Back Outcome Scale (LBOS) of Greenough and Fraser and ODI with patient satisfaction in a prospective study over a 2-year period.
Methods

Study design
This was a cross sectional prospective study in order to assess outcome measures in a group of patients with LDH. Patients were completed the study measures at two points in time: baseline (before surgery) and two years post-surgery assessments (follow-up).
Setting
The study was carried out in a clinic of a teaching hospital affiliated to Shahid Beheshti University of Medical Sciences, Tehran, Iran. Data were collected from June 2009 to October 2013.
Participants
All patients who underwent discectomy with a single-level disc herniation were eligible to be included in the study. The diagnosis of LDH was made on the basis of clinical and radiographic evidence. All participants underwent a complete clinical examination for LDH including an assessment of clinical symptoms and clinical examination, and imaging studies including plain radiography, computed tomography (CT) and magnetic resonance imaging (MRI) of the lumbar spine. In all cases more than one spine surgeon confirmed the diagnosis and experienced surgeons performed surgery. There were no restrictions on patient selection with regard to level(s) of LDH, age or other characteristics. We excluded all patients with previous back surgeries, malignancy, fracture, spinal cord compression, and spinal anomalies from the study.
Operative procedure
Standard open lumbar discectomy was used to manage LDH in patients who have persistent symptoms of the condition that do not improve with a conservative treatment (16) .
Outcome
The study outcome was patient satisfaction post discectomy. Patient satisfaction was assessed by the patient satisfaction index (PSI). The PSI was completed for each patient by face-to-face interview. A PSI response of 1 or 2 was considered to be associated with a satisfied outcome and a PSI response of 3 or 4 to be associated with a dissatisfied outcome ( Table 1 ) (17) .
Additional measures
(I) The Finneson-Cooper score was also used. This is a lumbar disc surgery predictive score card or questionnaire that was developed by Finneson-Cooper to evaluate potential candidates for excision of a herniated lumbar disc (18) . The Finneson-Cooper score ranges from 0 to 100. It categorizes candidates into a 4-grade classification: good >75; fair 65-75; marginal 55-64, and poor <55. The Finneson-Cooper score was measured at preoperative. (II) The LBOS of Greenough and Fraser was used for measuring functional outcome in patients with low back pain. The LBOS scale ranges from 0 to 75 and the higher score indicates better condition. It categorizes patients into a 4-grade classification scheme: excellent ≥65; good 50-64; fair 30-49, and poor 0-29 (19) . In this study excellent and good classification were considered satisfied and fair and poor classification were considered dissatisfied. The LBOS was measured at last follow-up. (III) The Iranian version of ODI (Version 2) is a measure of functionality and contains 10 items. The scores on the ODI range from 0 to 50, with higher scores indicating a worse condition. The psychometric properties of the Iranian version of questionnaire are well documented (4). The ODI score was measured at admission and at last follow-up to assess functionality outcome after treatment. A minimum clinically important difference (MCID) is a threshold used to calculate the effect of clinical treatments. Satisfied was defined as a 13-point improvement from the baseline ODI scores (20) . (IV) Demographic information including age, gender and body mass index (BMI), a leg pain visual analog scale (VAS) and a VAS associated with back pain also were collected. The duration of symptoms (in months), type of herniation and smoking histories were assessed.
Bias
Certain cases may have been incorrectly classified and thus affecting the results.
Sample size
Based on at least 20% failure rate for surgery we estimated that a sample of 152 patients would be enough to have a study of 80% power at 5% significant level. However, we recruited 163 patients for the study.
Statistical analysis
First, patients were classified using the LBOS, the ODI and the PSI classification. Descriptive statistics were used to summarize the findings. The phi coefficient was estimated to assess the correlation between the PSI and the ODI; the PSI and the LBOS. In fact, the phi (Φ) is a measure of the degree of association between two binary variables and is similar to the correlation coefficient in its interpretation. The Φ for a 2×2 table could be calculated as in Table 2 .
If a, b, c, and d represent the frequencies of observations, then Φ is determined by the following relationship Φ = (ad -bc)/√{(a + b)(c + d)(a + c)(b + d)} Φ is always between −1 and +1. Correlations with Φ coefficients of >|0.7| are strong, the ones with coefficients of |0.5|-|0.7| are medium, and the ones with <|0.5| weak. The significance of Φ might be tested by determining the value of chi-square (χ 2 ) (21, 22) .
All statistical analyses were performed using the PASW Statistics 18 Version 18 (SPSS, Inc., 2009, Chicago, IL, USA). A P value of ≤0.05 was considered to be statistically significant. The reference points for this study were the date of the initial surgery. The primary end points for the statistical analysis were at least 2-year of follow-up.
Results
Patients' characteristics
In all 163 patients were entered into the study. Of these, the data for 134 patients (65 men and 69 women) were available for analysis. Eleven patients were excluded because of deficient follow-up data, two patients due to recurrent disk herniations, and 16 cases due to malignancy, fracture, spinal cord compression, and spinal anomalies. The characteristics of patients are shown in Table 3 .
Descriptive data
In all 80 patients underwent discectomy via laminotomy and the remaining 54 patients received fenestration, no case was observed with missed level surgery. Cauda-equina syndrome occurred in one case (0.7%). In one case (0.7%) dural laceration occurred during surgery which were repaired and no one showed CSF leakage or meningitis. No mortality rate was observed due to surgery. Patients scores on the PSI, the Finneson-Cooper score, the ODI and the LBOS are shown in Table 3 .
Outcome data
Based on the PSI, the ODI and the LBOS, post-surgical satisfactions were 95 (70.9%), 98 (73.1%) and 109 (81.3%), respectively. Mean improvement in the ODI was 21.5±12.1 and statistically was significant (P<0.001) at 2-year followup. No significant differences were observed for postsurgical satisfaction between levels of LDH. 
Main results
To determine patients' satisfaction correlation analysis was carried out. There were weak associations between PSI and LBOS (Φ=−0.054, P=0.533; χ 2 =0.388, P=0.533); PSI and ODI (Φ=−0.129, P=0.136; χ 2 =2.22, P=0.136). The results are shown in Tables 4 and 5.
Discussion
Key results
To the best of our knowledge, no published study has investigated whether the ODI and the LBOS reflects true patient satisfaction after discectomy. We demonstrated a limitation for the ODI and the LBOS as an outcome measure in reflecting patient satisfaction. In general, such measures have their own limitations and depending on their development history might give different profile from one to another scale for one identical patient. These measures usually are developed based on a classical test theory (CTT) where psychometric properties for an instrument does not include difficulties that one might experience in responding to each question. However, more recent patient-reported Values are mean (SD), number or percentage. BMI, body mass index. outcomes are those that do not assume that each item is equally difficult [item response theory (IRT)]. The IRT treats the difficulty of each item as information to be incorporated in scaling items (23) .
Interpretation
The LDH surgery is a successful operation in majority of patients. In most patients the pain in the affected leg disappears almost immediately. However, in 10-40% of patients the symptoms either do not disappear or recur. In spite of this high symptom recurrence rate, it is reported that almost 90% of patients are satisfied with the operation according to the variety measures and the various followup assessments (9) . In this study, based on the PSI, the ODI and the LBOS, post-surgical satisfactions were 70.9%, 73.1% and 81.3% at 2-year follow-up, respectively. These observations indicate that we must seek means to improve prognostication prior to member spine surgery; i.e., we need to develop a better decisions-making and strategic planning process (9, 24) . We found that the ODI and the LBOS lacked significant association with the PSI to determine patient's satisfaction. Hence, these measures are not reflective of true patient satisfaction after discectomy. There is a risk of underestimating patient satisfaction after discectomy based on lower levels of scores on the LBOS and the ODI measures, and there also is a risk of overestimating patient satisfaction based on higher levels of scores on the LBOS and the ODI measures. This finding could be attributed to the influence of patients' expectations, other factors that improve satisfaction without improving outcome measures as home support visitors, functionality status, level of herniation, surgical procedure type, and preoperative counseling, in patients with LDH (25) . The literature has shown that, among other factors, patient expectations regarding surgery influence satisfaction with treatment. It has also been shown that such expectations can be altered by the information that is transmitted by the surgeon (15, 26) . Gepstein et al. reported that preoperative expectations correlated with postoperative satisfaction rate in patients with lumbar spinal stenosis (27) . To determine patient expectations in lumbar spine surgery, Toyone et al. reported that, even if the clinical expectations were met, some patients remained dissatisfied (26) . Godil et al. showed that patient satisfaction is not a valid measure of overall quality or effectiveness of surgical spine care (15) . In addition, patient satisfaction was evaluated with a dichotomous yes/no question and may not fully represent this aspect of outcome in patients with LDH. Based on the aforementioned, it is clear that a standardized metric or objective assessment tool for comparing techniques or treatments is needed.
One might inquire about the need to investigate relationships between satisfaction and quality of care. Certainly, satisfaction and quality of care are very different terms, with very different meanings (15, 28) . In addition, there is no doubt that the use of patient satisfaction scores represents an important target for the treatment of patients with low back pain. Moreover, patient satisfaction tools alone should not be used to represent the overall quality, safety, or effectiveness of surgical spine care (15) . However, researchers have suggested that we should examine our own patients' satisfaction scores and seek to improve them. This may lead to an improved decision-making process for the patient (28, 29) .
Limitations
Although prospective, there were still limitations to this study. Firstly, this study was associated with a relatively small sample size for dissatisfied patients (n=35). Secondly, this study only included patients from a single institution. Thirdly, this study did not have a control group and no short-term follow-up. Fourthly, this study did not investigate the differences between long-and short-term follow-up of surgical satisfaction of LDH patients. Fifthly, this study did not investigate all factors influencing a satisfaction measures in LDH patients. We believe that satisfaction also might be associated with depression and psychological distress, gender differences, lower educational attainment, unmarried status, low social support, unemployment, lack of health insurance, presence of a major medical condition, poor adverse health-related behaviors (smoking, alcohol use), fatigue, altered sleep, low self-efficacy, poor pain coping strategies, somatization and ethnic and racial differences (28) . Thus, further studies are needed to evaluate these parameters. Finally, due to the above-mentioned limitations, we believe the results should be interpreted with caution and one should not generalize the findings. Above all, we believe the best way to avoid these is to develop a standardized method for evaluation of patient satisfaction.
Conclusions
The present study suggests that the ODI and the LBOS as outcome measures do not reflect patient satisfaction after discectomy. Further work is needed in this arena to assess other factors that improve satisfaction without improving outcome measures that may influence patient satisfaction after discectomy.
